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1. Title of the Invention 

Process of Producing Nonwoven Sheet 

2. Claims 

A process of producing a nonwoven sheet characterized by 
comprising directing a high-pressure columnar flow of fluid 
against a laminate of a shrinkable fiber web containing 
thermally shrinkable fiber and a non-shrinkable fiber web which 
does not substantially shrink at a temperature at which the 
thermally shrinkable fiber shrinks to unite the shrinkable 
fiber web and the non-shrinkable fiber web, forming a film which 
does not substantially shrink at a temperature at which the 
thermally shrinkable fiber shrinks on the non-shrinkable fiber 
web side, and causing the shrinkable fiber web to shrink. 

3. Detailed Description of the Invention 

This invention relates ,to a process of producing a 
nonwoven sheet excellent in stretchability , drapability, 
surface appearance, suitability to napping, and the like and 
suitable for use as an interior material of a car, etc., a base 
for medical use, a base of artificial leather, a disposable 
outer garment, and so forth. 

[Prior Art and Problems that the Invention is to Solve] 

Nonwoven fabric coated or laminated with a synthetic 
resin film has been used as automotive trim and linings. 
Sheeting of this kind possesses both the cushioning properties 



of the nonwoven fabric and the wearability of the synthetic 
resin film and is usable for various applications. 

However, because a synthetic resin film is inferior to 
nonwoven fabric in flexibility and adaptability, the resulting 
sheet fails to exhibit the flexibility and adaptability of the 
nonwoven fabric, only to provide a paper-like texture. Besides, 
the synthetic resin film, used as a surfacing material, gives 
a flat and monotonous appearance, which is insufficient for 
decorative applications as interior trim and linings. 

The present inventors have researched various 
combinations of nonwoven fabrics and synthetic resin films. 
They have found as a result that a nonwoven sheet having a 
decorative pattern on its surface can be obtained by subjecting 
a specific nonwoven fabric to a specific treatment without 
impairing flexibility and adaptability of the nonwoven fabric. 
The present invention has been completed based on this finding. 
[Means for Solving the Problems and Effect] 

The present invention relates to a process of producing 
a nonwoven sheet characterized by comprising directing a 
high-pressure columnar flow of fluid against a laminate of a 
shrinkable fiber web containing thermally shrinkable fiber and 
a non-shrinkable fiber web which does not substantially shrink 
at a temperature at which the thermally shrinkable fiber shrinks 
to unite the shrinkable fiber web and the non-shrinkable fiber 
web, forming a film which does not substantially shrink at a 



temperature at which the thermally shrinkable fiber shrinks on 

the non-shrinkable fiber web side, and causing the shrinkable 

fiber web to shrink. 

The process of the present invention begins with 

preparation of a laminate of a shrinkable fiber web and a 

non-shrinkable fiber web. 

The shrinkable fiber web contains thermally shrinkable 

fiber. Thermally shrinkable fiber shrinks on heat application 

(and, if needed, water application) . Thermally shrinkable 
fiber which can be used includes commonly employed 
thermoplastic fibers, particularly highly drawn thermoplastic 
fibers, such as polyvinyl chloride fiber, polypropylene fiber, 
highly shrinkable modacrylic fiber, highly shrinkable 
polyester fiber, and polyvinyl alcohol fiber. The proportion 
of the thermally shrinkable fiber in the shrinkable fiber web 
is selected arbitrarily so as to result in a desired area 
shrinkage percentage. It is preferably more than about 50% by 
weight, still preferably 70% by weight or more . Most preferably, 
the shrinkable fiber web is made solely of thermally shrinkable 
fiber. 

The shrinkable fiber web form includes staple fiber 
fleece, continuous filament fleece, knitted fabric, and woven 
fabric. The fleece may be random or cross-laid fiber fleece, 
in which the constituent fibers, e.g., staple fibers, are 
randomly laid or cross-laid, or unidirectional fiber fleece in 
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which the constituent fibers are laid in one direction. From 
the standpoint of shrinking efficiency, productivity, and 
product width control, it is preferred to concentrate shrinkage 
development in one direction. Accordingly, it is advisable to . 
use unidirectional fiber fleece as a shrinkable fiber web. The 
warp and weft of the knitted or woven fabric may be both yarn 
of thermally shrinkable fiber, or either one of them may be yarn 
of thermally shrinkable fiber . Knitted or woven fabric of which 
either one of the warp and weft is yarn of thermally shrinkable 
fiber is preferred for concentrating the shrinkage development 
in one direction. 

The non-shrinkable fiber web is a web that does not 
substantially shrink at temperatures at which the thermally 
shrinkable fiber of the shrinkable fiber web shrinks . The fiber 
making up the non-shrinkable fiber web is selected arbitrarily 
taking the shrinkage temperature of the thermally shrinkable 
fiber as a parameter. Useful fibers include non-thermoplastic 
natural fibers or regenerated fibers and thermoplastic fibers 
having relatively high shrinkage temperatures. The non- 
shrinkable fiber web may contain thermally fusible fiber as long 
as the non-shrinkable fiber web does not substantially shrink 
at the shrinkage temperature of the thermally shrinkable fiber. 
It is also possible for the non-shrinkable fiber web to be made 
solely of thermally fusible fiber. 

The non-shrinkable fiber web form includes staple fiber 



fleece, continuous filament fleece, knitted fabric, and woven 
fabric. It is desirable for the constituent fibers of the 
non-shrinkable fiber web to have as small a fineness as possible . 
The non-shrinkable fiber web which is made up of finer fibers 
will provide a more satisfactory surface condition in favor of 
appearance and suitability to napping after shrinkage of the 
shrinkable fiber web. 

The shrinkable fiber web and the non-shrinkable fiber web 
are superposed on each other to form a laminate. The laminate 
may have a two-ply structure composed of one shrinkable fiber 
web and one non-shrinkable fiber web or a multi-ply structure 
including a three-ply structure composed of a pair of non- 
shrinkable fiber webs and one shrinkable fiber web interposed 
therebetween . 

A high-pressure columnar flow of fluid is applied to the 
laminate. A high-pressure columnar flow of fluid is a stream 
of incompressible fluid jetted through a small-diametered 
orifice under high pressure. Specifically, it is a water jet 
spouted through an orifice of about 0.1 to 0.2 cm in diameter 
under a pressure of 10 to 150 kg/cm 2 . Such a high-pressure 
columnar flow of fluid applied to the laminate moves the fibers 
constituting the thermally shrinkable fiber web and the 
non-shrinkable fiber web and mutually and closely intermingles 
neighboring fibers. As a result, the fibers of the shrinkable 
fiber web and those of the non-shrinkable fiber web are closely 



entangled across the layer interface to provide a unitary web. 

A film is then formed on the non-shrinkable fiber web side 
of the unitary web. A synthetic resin film is usually used. 
A preferred thickness of the film is smaller than about 50 |i. 
A film thicker than 50 \i tends to be too stiff to develop fine 
wrinkles after shrinkage treatment. It is necessary to use a 
film that does not substantially shrink at temperatures at which 
y the" thermally shrinkable fiber shrinks. Accordingly, it is 
preferred to use a synthetic resin film having an extremely low 
crystallinity (amorphous) or a high-melting film. Film 
formation on the non-shrinkable fiber web side is carried out 
by, for example, laminating the non-shrinkable fiber web side 
with a film or coating a synthetic resin solution to the 
non-shrinkable fiber web side by spraying or other coating 
methods . 

The film formed on the non-shrinkable fiber web side may 
be either porous or non-porous. The film may be a functional 
one, such as a water-repellant film, a moisture-permeable 
waterproof film, a gas barrier film, a bacterium barrier film, 
a chemical-resistant film, a hiding film or anti-contamination 
film. 

After film formation, heat (and, if necessary, water) is 
applied to the shrinkable fiber web to shrink the thermally 
shrinkable fiber thereby to shrink the shrinkable fiber web. 
Since the non-shrinkable fiber web and the film do not shrink, 
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fine wrinkles develop on the film surface to make a crepe-like 
texture . The area shrinkage percentage of the shrinkable fiber 
web is preferably 30% or more. An area shrinkage percentage 
less than 30% tends to be too low to develop fine wrinkles on 
the film surface. Heat application to the shrinkable fiber web 
is effected by dry heating or wet heating. Employable heating 
units include a hot air oven, an infrared heating oven, and a 
hot water bath. 

If desired, the resulting nonwoven sheet can be subjected 
to a desired post-treatment . For example, the film surface with 
a large number of wrinkles may be scratched with a brush, etc. 
or rubbed against itself to destroy mainly the projections of 
the wrinkles thereby raising the fibers of the shrinkable fiber 
web. 

[Examples] 

EXAMPLE 1 

Cross-laid fiber fleece (non-shrinkable fiber web) made 
of 100 wt% polyester fiber (1.0 denier; 38 mm long) and having 
a basis weight of 25 g/m 2 was superposed on unidirectional fiber 
fleece (shrinkable fiber web) consisting of 70 wt% polyvinyl 
chloride fiber (thermally shrinkable fiber; 2.0 denier; 51 cm 
long) and 30 wt% rayon fiber and having a basis weight of 15 g/m 2 . 
Water flows jetted from a nozzle having 1000 orifices per meter 
each having a diameter of 0.2 mm were directed against the 
non-shrinkable fiber web side of the laminate web twice under 



a pressure of 75 kg/cm 2 and three times under a pressure of 
100 kg/cm 2 . As a result, the neighboring constituent fibers 
were closely entangled to firmly unite the shrinkable fiber web 
and the non-shrinkable fiber web. The moving speed of the 
laminate web was 10 m/min. 

Water was removed from the unitary web by suction. A 
synthetic resin solution comprising a polyacrylate elastomer 
as a main component and, in addition, a blue pigment, titanium 
oxide, a water-repellant , etc. was applied to the non- 
shrinkable fiber web side by foam coating method and dried at 
60°C to form a 10 n thick film which was air-permeable and 
excellent in resistance against water pressure and repellency 
against water and oil. 

After the film formation, the web was heat treated in a 
dry heat oven at 150°C to cause the shrinkable fiber web to shrink 
40% in the machine direction (area shrinkage percentage: 40%) 
to obtain a nonwoven sheet having a basis weight of 70 g/m 2 . 
The nonwoven sheet had a great number of fine wrinkles on its 
film side to provide a crepe-like appearance. 

The nonwoven sheet exhibited water repellency and 
bacterium barrier properties and had flexibility, and 
stretchability to provide a good fit to a wearer. Therefore, 
it was suited for use as a base of a surgery gown comfortable 
to wear. 

EXAMPLE 2 
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Cross-laid fleece (non-shrinkable fiber web) made of 
100 wt% thermally fusible polyolefin fiber (2.0 denier; 51 mm 
long) and having a basis weight of 15 g/m 2 was superposed on 
unidirectional fiber fleece (shrinkable fiber web) made of 
100 wt% polypropylene fiber (thermally shrinkable fiber; 
1.5 denier; 51 cm long) and having a basis weight of 15 g/ m 2 . 
The resulting laminate web was treated with water jets in the 
same manner as in Example 1 . As a result, the constituent fibers 
were closely entangled, and the shrinkable fiber web and the 
non-shrinkable fiber web were firmly united. 

A 20^ thick polyolefin film having moisture permeability, 
waterproofness, chemical resistance, and hiding properties was 
superposed on the non-shrinkable fiber web side and united with 
the laminate web by hot calendering. 

After the film formation, the shrinkable fiber web side 
was irradiated with far infrared light by means of a far infrared 
heater to cause the shrinkable fiber web to shrink 40% in the 
machine direction (area shrinkage percentage: 40%) to obtain 
a nonwoven sheet having a basis weight of 83 g/m 2 . The nonwoven 
sheet was crepe-like with a great number of fine wrinkles on 
its film side. 

The nonwoven sheet had flexibility and stretchability to 
provide a good fit to a wearer and was suited for use as a base 
of work clothes for, for example, crop-dusting operation or a 
base of disposable garments for events or leisure. 
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EXAMPLE 3 

Cross-laid fleece (non-shrinkable fiber web) made of 
100 wt% dividual fiber (2.0 denier; 51 mm long) and having a 
basis weight of 50 g/m 2 was superposed on unidirectional fiber 
fleece (shrinkable fiber web) made of 100 wt% polyester fiber 
(thermally shrinkable fiber; 1.5 denier; 51 cm long) and having 
a basis weight of 25 g/m 2 to prepare a laminate web. The 
dividual fiber was to split easily into 12 fine fibers, 6 nylon 
fibers and 6 polyester fibers, when treated with water jets. 

Water flows jetted from a nozzle having 1000 orifices per 
meter each having a diameter of 0.2 mm were directed against 
the non-shrinkable fiber web side twice under a pressure of 
75 kg/cm 2 and ten times under a pressure of 100 kg/cm 2 . As a 
result, the dividual fibers in the non-shrinkable fiber web 
split into very fine fibers, and the very fine fibers and the 
constituent fibers of the shrinkable fiber web were closely 
entangled to firmly unite the shrinkable fiber web and the 
non-shrinkable fiber web. The moving speed of the laminate web 
was 5 m/min. Since the non-shrinkable fiber web was made mainly 
of the very fine fibers, the unitary web was dense and felt 
delicate. 

The unitary web was dyed in a manner conventionally 
employed for nylon fiber and polyester fiber. Thereafter, a 
resin solution mainly comprising a polyurethane elastomer was 
applied to the non-shrinkable fiber web side by paste coating 
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method to form a 10 (i thick film. 

After the film formation, the web was heat treated in a 
dry heat oven at 180°C to cause the shrinkable fiber web to shrink 
50% in the machine direction (area shrinkage percentage: 50%) 
to obtain a nonwoven sheet having a basis weight of 150 g/m 2 . 
The nonwoven sheet was crepe-like with a great number of fine 
wrinkles on its film side. Lightly scratching the film side 
of the nonwoven sheet with a brush easily gave a suede-like 
raised sheet with a uniform'and lush nap, which was suited for 
use as artificial leather or automotive linings. 

EXAMPLE 4 

Unidirectional fiber fleece (shrinkable fiber web) made 
of 100 wt% polyvinyl alcohol fiber (thermally shrinkable fiber; 
1.5 denier; 51 mm long) and having a basis weight of 25 g/m 2 
was prepared. The polyvinyl alcohol fiber had a maximum 
shrinkage percentage of 60% in water at 85°C. 

Separately, cross-laid fiber fleece made of 100 wt% 
aramid fiber dope-dyed beige (1.25 denier; 38 mm long) and 
having a basis weight of 25 g/m 2 was superposed on both sides 
of plain-woven fabric made of #40 single aramid yarn dope-dyed 
beige in weft and #20 eight-ply aramid yarn dope-dyed beige in 
warp and having 15 picks/inch in weft and 8 picks/inch in warp 
to prepare three-layered web as a non-shrinkable fiber web. 

The non-shrinkable fiber web was superposed on the 
shrinkable fiber web to prepare a laminate web. Water flows 
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jetted from a nozzle having 1000 orifices per meter each having 
a diameter of 0.2 mm were directed against the non-shrinkable 
fiber web side of the laminate web three times under a pressure 
of 75 kg/cm 2 and against the shrinkable fiber web side three 
times under a pressure of 75 kg/cm 2 . As a result, the dope-dyed 
aramid fibers were closely entangled with the plain-woven 
fabric, and the polyvinyl alcohol fibers were closely entangled 
with the dope-dyed aramid fibers to firmly unite the shrinkable 
fiber web and the non-shrinkable fiber web. The moving speed 
of the laminate web was 5 m/min. 

Water was removed from the unitary web by suction. A 
synthetic resin solution comprising a polyacrylate elastomer 
as a main component and small amounts of a soil resistant agent, 
a water-repellant, etc. was sprayed onto the non-shrinkable 
fiber web side and dried at 60°C to form a 5 p, thick porous film. 

After the film formation, the web was floated on hot water 
at 90°C with the shrinkable fiber web side down to cause the 
shrinkable fiber web to shrink. Subsequently, the polyvinyl 
alcohol fiber was removed by dissolving. The web was dewatered 
and dried to obtain a nonwoven sheet having a basis weight of 
310 g/m 2 . The shrinkable fiber web 50% shrank only in the 
machine direction (area shrinkage percentage: 50%). 

The resulting nonwoven sheet had ribs extending in the 
transverse direction which were formed by wavy distortion of 
the thicker warp yarn. The nonwoven sheet also had a large 
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number of fine wrinkles formed between adjacent ribs by the 
shrinkage of the polyvinyl alcohol fibers to provide a 
crepe-like texture. Therefore, it had a unique appearance and 
flame resistance and was suited for use as an interior trim or 
linings of an aircraft, 
[Effect of the Invention] 

The nonwoven sheet production process according to the 
present invention comprises directing a high-pressure columnar 
flow of fluid against a laminate web composed of a shrinkable 
fiber web and a non-shrinkable fiber web, forming a film on the 
non-shrinkable fiber web side of the resulting unitary web, and 
causing the shrinkable fiber web to shrink. The resulting 
nonwoven sheet has a crepe-like texture with a large number of 
fine wrinkles on the film surface thereof. It is excellent in 
flexibility, stretchability , and adaptability and has a unique 
surface condition. 

If a binder-bonded web or a fiber-bonded web is used as 
a unitary web, intermingling and binding between the fibers 
constituting the non-shrinkable fiber web and the fibers 
constituting the shrinkable fiber web are so loose that the 
unitary web would separate at the layer interface when the 
shrinkable fiber web shrinks, resulting in a failure to obtain 
an integral nonwoven sheet. If a binder is used in an increased 
amount in an attempt to bind the constituent fibers firmly and 
to prevent layer separation, the shrinkable fiber web would meet 
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great resistance to shrinkage, resulting in a failure to achieve 
sufficient shrinkage. If a needle-punched web is used as a 
unitary web, the non-shrinkable fiber web would have poor 
surface smoothness compared with the unitary web prepared by 
applying a high-pressure columnar fluid flow. This will make 
it difficult to form a thin film on the non-shrinkable fiber 
web. Besides, because a web capable of being needle-punched 
must have a basis weight of at least 100 g/m 2 , it is difficult 
to prepare a needle-punched web having as small a basis weight 
as that obtainable by applying a high-pressure columnar fluid 
flow. 

If a film is formed directly on the shrinkable fiber web 
without laying the non-shrinkable fiber web therebetween, the 
film would become just wavy over all without forming a great 
number -of fine wrinkles, resulting in a failure to obtain a 
crepe-like nonwoven sheet. If the laminate web composed of 
shrinkable fiber web and the non-shrinkable fiber web is used 
without a film, the fibers making up the surface of the 
non-shrinkable fiber web move easily on shrinkage of the 
shrinkable fiber web, not forming numerous fine wrinkles but 
rough wrinkles. 

Thus, a crepe-like nonwoven sheet with a large number of 
fine wrinkles or a nonwoven sheet excellent in flexibility, 
stretchability and adaptability and having a unique surface 
condition can first be obtained by the process of the invention. 
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As demonstrated in Examples, the 
is suited for use as an interior 
for medical use, a base of art 
outer garment, and so forth. 



nonwoven sheet of the invention 
material of a car, etc. , a base 
ificial leather, a disposable 
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19? S O flff U « la « A« 19 fcjfc* J; $ ttffiCttjEL 

^-*ftlfl v i; - ^ , < y y 

^ /ft If! U & ttttiF 7 «; - a . IA iMt » K| 1» t$ /f| 

7 * ^*-»®«l«ettS«E*« v y/i,c«« t /; -> v 

^ ^ b , mnK **- # m k fte ?g u * - # m & >- 



<a -c W JC U ^« 

tf-ttwrniAw* * yjfftu sii o> «z « t% «k «s ^ 



* r»1£ L X h £ . 

Jh«ttl« MISS * i LTti, Ar-//P7 

W \± m Wt x -/ l3^iRt«LA:ifta>^« ^ 11 M W. 
, !'*^W©»iW«)ISj6«»«Tfti), aiffl-ttliTIl^ 
& 4s ifl 11: tf> D& T (f r ^ t ^ ^ . 

W JB L T 13 W •'y x 7' •£ J£ 1* & . iiJSoa^il, 

**^»4*«I!5UT r./2J« jfi b 
J; t> t , — O ^ ^ •> A y CD pii Off 3f «W iS 
tt: Mitt 0 * -/ « fJS J3 L 'C H |fi US * x ■/ * ^ u 

^ *he wit © at » * w ai s * -c » ^ n * t> © -c a 

Mftft9t;H. fHlfO.I-O.ZiBi©^ y ^ ^ 
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A* £ !0~ 150kg /rJ toBE2l mili * X f9 £ 

T*. Ctott/tt, iR fiH MM * * r« £ JttEISte 
SMC *ft U , JWIffl*<K*K U-M**LLfc * ^. 

m m m v 4 >v /. * j& ^ t a . 7 * /i, jl & l t « . 

a tiSO #/ HOCK* T'C * CO £ L, v 4 n- JU 
» P* £ A< 50 // •£ & A. £ £ . 7 < ju i* (?> Efl 11 1>< x £ 

< * v. nsr tts fie (ft c & ei 6 eg m «t n.»i ft *< m 

U C < < # * ffl [TiJ *fc U * . fc * C to 7 ^ 
U^JKJfiit tHHr^JKIS-r 5 ?3flTT l* £ ?T 0^ K <K *fi 
h to* tfH*?»^9S!*<;5*. tt-,T. Witoft 
» © ffi J?> T ffi t» C .Sft ) -6 ^ tt 7 ^ i. * 



tfliB ¥2-133641 (3) 
tt. 7 < £ ft U tftlft lift tt 4 * ^HBSBtCtt^ 

(^*-^f)tuit, dAMiiiito&m* 

^ftia&lttHtO *.7'JB3iiicjgf£*n&7.^u/, 
tt, *»7l7 a ^J*T* -^T-feJ;^ L„ *r?L7*;u 

7 4 i\* J* . & £2 Ito ;k ft 7 /t/ 2* , A' * /\ f v * — $y 

^ ^ . na f*. -7 * 9i> j. , m ^ ^ * ^ ^ & & © 

t: j; ;K ^ ) & ?a ik t« *t la «tt ^ © w 

to fc v ^ m m bb fc: « f# ^5 ^ ra ft a< % w l ^ u 
-^'tt^^i. ^«sitwi*s ^ * T'JBtoHafliittaB*; 

t s ^ , hk m to in! ;it a< ^ < H ^ /t, a ^ mi tz 



& m u nn ft ^ w u tz < < « -& <h ^ ^ m im £ & e 

^ Hi] K m /X 5 n ft # to K9 U Vis ft « 7' •* > ^ -c 

to o ffi imi *a x * u . i: ^ t ft an ^- k i» 
-^'^^ i 

«**WltWl«li L-T2.0-y A-Jl., Sl«»toH!'J 
ffl<fcfc-A/frittt||70flt»K&, 1.5^--^. Slam 

top-s vtasssoms^i^^tt^ art i5s /nt 
to-^ -^^itttas 7 -t. (ttMrn^tt^ * ?m ) 

to±:tc. Ur , 38 na to jr. % r /Htt5« 
l00Ift*tf^A^«^|}|t2SK/nfto^ V7sV4 y 



o jr. v* ^ iv;^ U . to^lfl ^x/c, * -j 7 ^ 

irdto^.^T 2 BlR^lOOkjc/cdtoE^T 3 IQ). ;R 

l3*^BgK-»/b t fc. ZtoH$toflSJS^^ 
7* to 1£ Wj J$ TOT li 1 0 rn / ^ T /:-. . 

^ n — & a y & z> ?k ^> ^ i% si ifc l 

# 4Z IS «t m M <r * cfiCTEto&EEifcS. 7 

tzz>^ ir na w «e •> * Stic jiBiaiffe^« ^> t 

Jl.^iH*Efx&C* f IB*ffl«ittC«*i.fc 10// to 
■^^A^i^i^nt ^ s ii . *«J7^h 
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w * ki > - i- . m **** & ^ (a ft ^ u * - tt 

7 ^ v H4i:a!+i*CV'«. o x . 3? Jfl »S © & 
-T-tfrffl # y£tf;£ LTjffific^nJ L o * {>£) 

-^fatt: WSttty V < «t Iff lllti tit 4 *-7\f?n o> 

±1£, 2,0-r~ — 5 1 m« CD >f* y * 7 < >■ 5ft & 
»»ttlttttl00«ttH*^tt^a«l5«/irfi©^ 
u^nyij-* (*««ltt«tt$x7'iBJ € fit 

at, law*? - ©iajs $ * 

WISH* afi«tc>5^$^ . «RMrtt«i«t.* iff 



ft ftiJ ¥2-13364 J (4) 
£ V * 20 tt <o iff y it v y a y y < & a * n ifc & m 

« l« «= «i «ft •> * T'VSII/ntlc/ifcHOKaii ( m 
m&WfriOK) £HK 15 <* 83 * /irf > - I- 

£ W . - Mi. ?4'i'JUf&tcifttfltt 

a- oe ci> v < y n4c«ftT*»i, js si nt ?& i-v ;r 

«fl'3|!«|!I»*Xtt'('<i'K I* V * - k * W 
I. S3 H "U m fTI ?Jt /ti tLT4fjS«:f#fflLiSt(Di? 

Jft 4* 18 ft f ft Ut £ ltl.5fA-il/. Sirai ©ftifci 
Wtt * *J x ^ ^ feW HE 1 00 At SKA* £ $ 0 fit 25 
g /nf ^ffilft|ffl|«l7 V - 7. (jRI&fittttK 4 * 
?'JB) OJiK* 2,0f.--^, 5I«<3 5> Mitt tt 1 0 
0 ftt IS % b ti & 0 fJ-50 n / n< CO ^ a * u -f y y 



7 -< X ttJOflOflB/ m O y Xto X . ^iKiSiUK 

I* * 7' /$ flU A" ^> 7 5 kg / O J ]• ^3 2 R5J & CK J 00 
k«/crf©fl=^T10y , CtO^jR. 

^ 9- ^ * 6 ^ © T ^ . 
W^n/c-«tyfc')xrt, £-5330+ *f a y unit. 



y ? \h r c 5ft <rti t . 3 10 // i3t> y -< ^ jl * ^ fiSt t 

ft&U **Xi*tz. Z (0 T-m •> - h G) y 4 to u tfij ^ 
r^t«<lifK L , MC^-TfiA^ .-ft % w 

ij& w x - v m o> % * - h A< ft £ H v iJc //c 

*r, j»«WttW«itTi.5 f^-JU, 51m 
O-If 'J tr ---^7 ;b J - ^WHHOOSft^^ ^ « 

5 K«fi>tt^^feX. tt*A<204l*¥> 6 <V*0>|i3K6>j!ft 
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i> * ft©1.25v ~ — /U, 38ra© URifcT ? $ K 

4 7 V - A*«iJf Liz. C <D£at»ft&« ftttffi 
ft Witt **'/»il / fc f 

fn © 1* mm * * -/ j= k # & it m* & * 

7" IS £ fff JS t- *: MIS ■> x "7* „ Jt '/ 7 < x &o. 
2m . * «J 7 * * & 1 000 flS / m © / X )\s £ m t » T . 
fF-Kffift.ftttft 0 jl &75k«/'i4©nE/j? 3 ^ 

& *K ii? ft •> 7' ffl * 75ks / ci 4) H J) T 3 
R • * tfc & £ tfB L fc „ :«WJH. fitf & T 5 5 K MB 
tS « * * # t: iSAift, 2 fc « *j t* >b r 

n\ a ra «■ <r x. -/ ® t ft ft f?H mi «t ^ r <t 
wiifflc Ufc. .r ©tyaftJS 4 & t* 

© & flj i£ & ti 5 m S # T *> ^ . 



14IH-T ! 2- 133(541 (5) 
«IU4:%. ^iRtaftWtll^ x yjBiMci^* 5 

© *T a 7 -f Jl* A J& $ tt tC . PJ ft It * *t v 

7 ^ n>MZBtitl, tzUt. ttUSttttttf* *7*!»* 
90 1 © & 7k ifif tr 7 w — * v # £ *tt T ft ift A ffl * 
Jf ^ 35 K 31 W ^ "C ;£ ■/ t" ^ >u 7 /i> n - ;u Wii«E © 

iri©^«a s/«- 1* *wfe» JK^, « la ft. w at * * 

w © -> (C L X <o ti fc =F ttfi '> - U . v% ^ 
*s A 4 tttt (C fffitf C i «c 4: 0 Jti ;^ £ *l Mi ^ fcl © M 

lS3nt^"'/<^<f 7 tnfc t 1ft o 'C - cod 



© ft .?7 tt . ft 18 1* Itt ti ^ * y Ifif i ^: ft IS ft l& 

it «s * y 4 m wig ^ * re ??iB-;*J; 4*^* 

ft «tt W O * -/ JB * « « * -fr I, © t; ft *& . $0 
n *t ^ Wfe ■> — h . *ov J *ii/A4ft(0fc^g[© 
m u «w ^ u - r « t u o r . % 

W ft . f'h Uh ft , ft id ft « & (3 . o iId v\\ h- © *> i 3? 

*-K V K ^ f 7* © <r a 7* 7 r -Y /< — Hi V Y ? 4 -f 
© •> * 5 ««fftl|fcl|^ * 7'JS© 

ttiittlttlft <b 4K « MS W <i ^yJBOttifitKMI&otS 

^Ac^tt A*«wffi-c« < „ *jattta«i'5F * ya© 

iSrcte^/W y?-) CD 

It, »AHftKIUi©tftd««ISc J5 
!i3fla|«IA<^t;S^J;3(:r«i, VffiftMIMt^x 



7 If © »R Itf! a* t: lit Jit A< & < # ^> UK Jfil & i%7 v> h. 
« i» . TE ft , ~ (Mb *!> x 7' t L. "C - - — hi/Ky-y- 
^ -< 7 © •> * 7* * IT! ir* ^ t . * 5fe <!fl K #i ti ft m 

Mir he -> ^. -r ^ © m \ss © -t- » is a< , # c i« ft mk 
Mr o *. 7* .g tc jy. © iW t ^ 7 y I* £ jf^ A t $ - > 

A'WMi-tt^. C .r- — K JU /< v + V -f 7' © * 
* 7 £ ft C I* H « 100 b / rrf JU .fc <fc L tf ^ KiJT 

to < ? cry t> a 7* ti ^ h ft ^ < t^. 

fiSftMfeJrtt «^ * 7*)g tcifr ii 7 a *\> a £ s i . 

*i . ^E3i©(3fi|a ^iiB(!l*<^ * nr, in,-r^ 

/A*rc* iKISftMIItt^ a: 7I5J £ # *R & ft ISS *S 
« '/ W £ A 9 « Miff 9 ^ -f © J> «fc )TI n t »R «5 $ 
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L ■*> $ «D -<? ft 5 „ 

4$ l*f tH S3 A Ktt IE 



»GB ¥2-133641 (6) 
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